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A guidewire capture sheath (50) for capturing a guidewire being progressed along the lumen of a body duct, wherein a capture 
means (52) is housed in, connected to or integral with a catheter (51), capable of moving between a first, retracted condition and a second, 
expanded condition, when the sheath is adapted to capture guidewire being progressed through the body duct from the other direction, and 
to direct it into the catheter (51). The guidewire capture sheath (50) is used during placement of vascular grafts, particularly trouser grafts, 
across an aneurysm. 


BNSDOCID: <WO 0020064A1 J. > 


■1 i) 


1 


FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 


AL 

Albania 

ES 

Spain 

LS 

Lesotho 

SI 

Slovenia 

AM 

Armenia 

FI 

Finland 

LT 

Lithuania 

SK 

Slovakia 

AT 

Austria 

FR 

France 

LU 

Luxembourg 

SN 

Senegal 

AU 

Australia 

GA 

Gabon 

LV 

Latvia 

sz 

Swaziland 

AZ 

Azerbaijan 

GB 

United Kingdom 

MC 

Monaco 

TD 

Chad 

BA 

Bosnia and Herzegovina 

GE 

Georgia 

MD 

Republic of Moldova 

TG 

Togo 

BD 

Barbados 

GH 

Ghana 

MG 

Madagascar 

TJ 

Tajikistan 

BE 

Belgium 

GN 

Guinea 

MK 

The former Yugoslav 

TM 

Turkmenistan 

BF 

Burkina Faso 

GR 

Greece 


Republic of Macedonia 

TR 

Turkey 

BG 

Bulgaria 

HU 

Hungary 

ML 

Mali 

TT 

Trinidad and Tobago 

BJ 

Benin 

IE 

Ireland 

MN 

Mongolia 

UA 

Ukraine 

BR 

Brazil 

IL 

Israel 

MR 

Mauritania 

UG 

Uganda 

BY 

Belarus 

IS 

Iceland 

MW 

Malawi 

US 

United States of America 

CA 

Canada 

IT 

Italy 

MX 

Mexico 

uz 

Uzbekistan 

CF 

Central African Republic 

JP 

Japan 

NE 

Niger 

VN 

Viet Nam 

CG 

Congo 

KE 

Kenya 

NL 

Netherlands 

YU 

Yugoslavia 

CH 

Switzerland 

KG 

Kyrgyzstan 

NO 

Norway 

ZW 

Zimbabwe 

CI 

C6te d'Tvoire 

KP 

Democratic People's 

NZ 

New Zealand 



CM 

Cameroon 


Republic of Korea 

PL 

Poland 



CN 

China 

KR 

Republic of Korea 

PT 

Portugal 



CU 

Cuba 

KZ 

Kazakstan 

RO 

Romania 



cz 

Czech Republic 

IX 

Saint Lucia 

RU 

Russian Federation 



DE 

Germany 

LI 

Liechtenstein 

SD 

Sudan 



DK 

Denmark 

LK 

Sri Lanka 

SE 

Sweden 



EE 

Estonia 

LR 

Liberia 

SG 

Singapore 




WO 00/20064 PCT/AU99/00848 

1 

"Guidewire capture device" 

Field of the Invention 

The present invention relates to a device and a method for capturing a 
guidewire being progressed along the lumen of a bodily duct. More 
5 particularly the invention relates to such a device that is positioned at the 
end of a catheter and is adapted to be positioned within a bodily duct and is 
adapted to capture a guidewire being progressed through the bodily duct 
from the other direction and to direct it into the catheter. 
Background Art 

10 It is well known that through disease, arteries of humans are 

susceptible to the development of distended sacs known as aneurysms which 
are susceptible to rupture. Traditionally, aneurysms have been treated by 
radical surgical intervention. This approach is risky for the patient and is, in 
many cases, not feasible due to other pre-existing disease states in the 

15 patient. More recently there have been a number of proposals for the 

intraluminal placement of an intraluminal graft bridging the aneurysms and 
thereby isolating an active arterial duct from the aneurysmal sac. One such 
arrangement is described in PCT patent publication WO 95/08966. 

Difficulties arise in the placement of such intraluminal grafts when the 

20 aneurysm extends from a single artery into one or more divergent arteries. In 
this case a so called "trouser graft" must be used. In such a graft a single 
tubular body bifurcates into two smaller tubular bodies. The intention being 
that the single tubular body is placed in the single artery and the two smaller 
tubular bodies are respectively placed in the two divergent arteries (for 

25 example, see US Patent No. 5,360,443 to Barone). In practice it has proven 
very difficult to effectively place a trouser graft. 

It is known to place a bifurcated graft in the single artery that either 
has two short tubular extensions or has one long tubular extension and one 
short tubular extension. In the former case, the whole of this initial graft is 

30 positioned within the single artery and further grafts are inserted in an 

upstream direction through each of the divergent arteries and respectively 
connected to one of the tubular extensions of the initial graft. In the latter 
case, the initial graft is placed in the single artery with the long extension 
positioned in the ipsi-lateral one of the divergent arteries. In this case a 

35 separate graft is introduced upstream through the contra-lateral one of the 
divergent arteries and is connected to the short extension of the initial graft. 
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In either of these procedures, there is difficulty in getting the graft that has 
been introduced in an upstream direction through a divergent artery to join 
up with the appropriate tubular extension of the initial graft. One approach 
to douiLi this is to cause a guidewire to proceed up one of the divergent 
arteries into the initial graft and then to turn and proceed down the other 
tubular extensions into the other of the divergent arteries. This guidewire 
can then b<? used to guide the separate graft or grafts into connection with the 
tubular extension or extensions of the initial graft. 

In the above methods of placement of a bifurcated graft, and in other 
similar methods that involve the passage of a guidewire up one leg of the 
graft and down the other, there is a difficulty in ensuring that the guidewire 
comes down the correct vessel so that it may be captured adjacent to the 
patient's skin through a cut down or an arterial puncture. In the case of a 
bifurcated craft placed in the aorta, for instance, the graft extensions will 
extend into the iliac arteries. The guidewire used in positioning the contra- 
lateral limb of the graft into a respective one of the iliac arteries will need to 
be directed down the iliac artery into the femoral artery. If the guidewire is 
not very accurately directed it can become diverted away from the femoral 
artery into the internal iliac artery: a position from which it is not readily 
accessed. 

The present invention relates to a new catheter that can be used to 
facilitate the capture of a guidewire passed through a bifurcated intraluminal 
graft in an artery and to a method of using such a catheter. 
Disclosure of the Invention 

In a first aspect the present invention consists in a guidewire capture 
sheath for use in a bodily vessel comprising: 

(a) a catheter: and 

(b) a capture means housed by, connected to, or integral with the 
catheter: at least a portion of the capture means being capable of expanding 
and collapsing between a first condition and at least a second condition, 
wherein when in the second condition, the capture means is adapted to guide 
a guidewire into the catheter. 

In a preferred embodiment, when a portion of the capture means is in 
the first condition, it is contracted to a cross-sectional area that is smaller 
than that of the catheter; and when in the second condition, it is expanded to 
a cross-sectional area that is larger than that of the catheter. 
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In a second aspect, the present invention consists in a method for 
guiding a guidewire which is extending in a first vessel into a catheter, the 
method comprising: 

(a) causing or allowing at least one portion of a guidewire capture 
5 sheath according to the first aspect of the invention to assume its first, 

contracted, condition; 

(b) introducing the guidewire capture sheath according to (a] into the - 
first vessel or a second vessel which communicates with the first vessel; 

(c) advancing the guidewire capture sheath such that the capture 
10 means is directed towards the guidewire; 

(d) causing or allowing the at least one portion of the capture means to 
assume its second, expanded, condition; and 

(e) causing the guidewire and the capture means to approach one 
another, such that the guidewire is guided into the catheter by the capture 

15 means. 

In a preferred embodiment, the capture means may be disposed within 
the catheter when it is in the first, contracted, condition; and be caused to 
assume the second, expanded, condition upon being projected from the 
catheter. Alternatively, the capture means may be permanently disposed to 

20 project from one end of the catheter. In one embodiment according to the 
latter case, the capture means is preferably configured so that when in the 
first, contracted, condition, it will form a substantially conical nose on the 
catheter that will assist the passage of the catheter through the bodily vessel. 
In a third alternative, the capture means may be intermediate the ends of the 

25 catheter. 

In some embodiments, it is preferable to introduce the guidewire 
capture sheath into the vessel with the guidance of a guidewire. In such 
embodiments, as the guidewire is inserted before the catheter of the 
guidewire capture sheath, it is preferable to provide an orifice within the 

30 capture means through which the guidewire may pass. Accordingly, when in 
its first, collapsed, condition, the capture means of these embodiments 
defines a guidewire following aperture. As the catheter will be threaded over 
the distal end of this placement guidewire outside the body, it is only 
necessary that the guidewire following aperture be just sufficient to allow the 

35 catheter to be slid along the placement guidewire. Once the catheter has 
been placed in the vessel in which it is to capture a second guidewire, the 
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capture means can be expanded to its second condition. In this second 
condition, it is preferable that the capture means expands to a size at which 
its outer parameter bears against the luminal wall of the vessel. In preferred 
embodiments, such expansion provides assurance that as the guidewire and 
the guidewire capture sheath are caused to approach one another, the 
guidewire will eventually make contact with the capture means, and be 
funnelled into the catheter. Typically, the guidewire will be projected down 
the catheter until its free end is located outside the body. The catheter can 
then be withdrawn from the vessel leaving the guidewire projecting from the 
vessel. A new catheter, such as a graft deploying catheter, can then be 
guided up the guidewire that has been captured by the guidewire capture 
sheath according to this invention. 

There are a wide variety of forms that the capture means may take. In 
a first form, at least a portion of the capture means comprises a number of 
petal like members disposed around the circumference of one end of the 
catheter. Each petal like member is connected to its neighbouring petal like 
members by a web of a thin flexible film. In preferred embodiments, the 
petal like members are pivotable between a first position, in which they are 
close together at their free ends, as are the petals in a flower bud, and a 
second position, in which they are spread apart, as in the manner of an 
opened flower. In the latter position, the petal like members and the webs 
together form a funnel that will direct a guidewire into the lumen of the 
catheter. In this embodiment of the invention, the petal like members may 
be caused to move between their first and second positions by a wire or wires 
connected to the radially outer side of one or more of the petal like members, 
such that by pulling on the wire or wires the petal like members are caused 
to be moved from their first position to their second position. Alternatively, 
the petal like members may be formed as two superposed leaves connected at 
their free ends, an outer one of the leaves being connected at its base to the 
catheter and the inner end being connected at its base to a tube disposed 
within the catheter. In this arrangement relative movement between the 
catheter and the tube will move the petal like members between their first 
and second positions. In a preferred form, a number of the petal like 
members are at least semi-permeable to allow for the passage of blood. 

Also note that in embodiments of the invention where at least a 
portion of the capture means is comprised of a plurality of petal like 
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members, the materials and/or construction of at least that portion of the 
capture means may be such that no manipulative intervention is required to 
cause the petal like members to go from their first position to their second 
position. An example of such embodiments includes cases where the 
5 capture means is formed of a material which has the capacity to "memorise" a 
particular shape, and is, therefore, capable of memory-aided change. Such a 
material has a continuous tendency to return to that shape following any 
event which causes it to be temporarily deformed. A capture means with at 
least a portion being comprised of a plurality of petal like members will, 

10 according to one such embodiment, be initially manufactured such that its 
petal like members are preformed in their respective second - open - 
positions. Prior to introduction of the guidewire capture sheath into a vessel, 
such a capture means is then manually compressed and pushed into the 
lumen of the catheter, such that its petal like members are caused to assume 

15 their respective first, closed, positions. Once the guidewire capture sheath is 
in the appropriate position within the vessel, the capture means is caused to 
extend beyond an end of the catheter. Such extension results in a release of 
the petal like members from the confines of the catheter lumen, thereby 
allowing them to spring back into their respective second, open, positions. 

20 When the petal like members are each in such a position, together, they 

preferably provide a funnel capable of directing a guidewire into the lumen 
of the catheter. 

In further preferred embodiments, wherein at least a portion of the 
capture means is comprised of a plurality of petal like members, the capture 

25 means is formed of a material which is capable of changing its shape when 
subjected to a change in temperature and is, therefore, capable of heat-aided 
change. In this case, the capture means will, upon introduction into a 
patient, undergo an increase in temperature caused by its placement within 
the body of the patient. It will, consequently, have its petal like members 

30 change from their first, closed, position to their second, open, position. In 
such embodiments, it may be preferable, before using the invention, to 
predetermine the desired greatest cross-sectional diameter of the petal like 
members when in their second, open, positions, so that the radial size of this 
greatest cross-sectional diameter is appropriate to the circumstances of the 

35 particular case. In embodiments of the invention wherein temperature 

changes are employed to cause the capture means to assume the appropriate 
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position for "capturing" a guidewire, materials such as Nitinol are preferably 
used in the manufacture of the capture means. 

Naturally, in all of the embodiments so far described, wherein the 
capture means with petal like members is formed of a "memory" material or a 
heat sensitive material, it may not be necessary to provide a means, such as a 
wire, which the surgeon must manipulate in order to cause the capture 
means to change from a first condition to a second condition. In these 
embodiments, such change may occur without manipulative intervention. 

In another embodiment of the invention, at least a portion of the 
capture means comprises a section of the catheter adjacent one end of the 
catheter. In this case, a short section of the catheter is formed as a number of 
flexible, longitudinally extending wires. For part of their length distal to the 
end of the catheter, the wires are surrounded by an elastic sheath. In this 
arrangement, when a wire extending along the lumen of the catheter and 
connected to the end of the catheter adjacent the capture means is pulled, 
the wires will be caused to bow radially outwardly. This outward bowing of 
the wires will, in turn, cause the elastic sheath to be belled outwardly against 
the luminal wall of a vessel in which the guidewire capture sheath is 
deployed. As the guidewire approaches, and comes into contact with, the 
capture means, it will be guided into the lumen of the catheter. 

Also note that the discussion relating to the use of a "memory" 
materials, and in particular, that relating to the use of materials which 
respond to changes in temperature, for the formation of the capture means 
with a plurality of petal like members is, in appropriate circumstances, 
equally applicable to the formation of a capture means which is essentially 
comprised of a plurality of wires as described above. Naturally, where such a 
material is used, there may be no need to provide a means to enable a 
surgeon to cause the capture means to change from a first condition to a 
second condition, as such change will occur independently. 

In a further preferred embodiment with a similar mechanism of action 
to that where the capture means is formed of a plurality of wires, a plurality 
of fine slots are formed in a wall of the catheter leaving a plurality of fine 
strips of catheter therebetween. In such an embodiment, the slots are 
preferably formed such that they are each parallel to a longitudinal axis of 
the catheter, and circumferentially spaced apart around the catheter. In the 
preferred form, the slots are all of the same length, wherein said length is a 
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function of at least one of the designated dimensions (eg, the length) of the 
capture means. A similar mechanism to that described above, such as a wire, 
upon which a surgeon can pull, is employed by this embodiment to cause the 
capture means to change from a first condition to a second condition. 
5 In yet another embodiment of the invention, at least a portion of the 

capture means comprises a helical spring that is surrounded by an elastic 
sheath. In preferred arrangements of this embodiment when in a relaxed 
state, the spring has a greater diameter at its free end than at an end which is 
connected to or integral with the catheter. In alternative arrangements of this 

10 embodiment, however, the spring may also have a constant diameter along 
its length when in the relaxed state. In either case, or for arrangements in 
which the diameter of the spring varies along its length, it is preferable that 
when in the relaxed state, the spring has, at least at one point, a diameter 
which is greater than the diameter of the catheter in which it is initially 

15 housed. Indeed, according to these embodiments, the spring is in the first 

condition housed within the catheter which holds it in a retracted condition. 
If a push rod extending along the catheter is used to push the free end of the 
spring out of the catheter (thereby allowing the spring to assume a relaxed 
state), the free end of the spring, and the elastic sheath attached to it, will 

20 then assume a second, expanded, condition. In this condition, the free end 
of the spring will engage against the luminal wall of a vessel in which the 
guidewire capture sheath has been deployed, and will direct a guidewire with 
which it comes into contact into the catheter. 

As above, it is noteworthy that the discussion relating to the use of a 

25 "memory" materials, or those which respond to changes in temperature, for 
the formation of the capture means with a plurality of petal like members is, 
in appropriate circumstances, equally applicable to the formation of a 
capture means which is essentially comprised of a spring. 

In a still further embodiment, the capture means includes a distal 

30 portion of the first end of the catheter which, in at least its second condition 
forms a funnel member. The capture means of this embodiment is most 
preferably formed of either a shape "memory" material or a spring material. It 
may, however, also be formed of a material, such as Nitinol, which is capable 
of changing shape upon being subjected to a change in temperature. In 

35 embodiments where the capture means is formed of the "memory" material, 
the catheter is housed within an outer sheath, and upon movement of the 
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catheter relative the outer sheath, the capture means is caused to change 
from a first condition, in which it forms a part of the first end of the catheter, 
to a second condition, in which it forms the funnel member. In this second 
condition, the open end of the funnel member engages the luminal wall of a 
vessel in which the guidewire capture sheath has been deployed, and will 
direct a contra-directed guidewire into the catheter. 

In similar embodiments, where the capture means is formed of a 
temperature sensitive material, such as Nitinol, there may, of course, be no 
need to provide an outer sheath as described above. This is because the 
capture means, according to this particular embodiment, will remain in its 
first, contracted, condition until such time as its temperature has increased 
to a point at which it changes to a second, expanded, condition. 

While there are many operative procedures that could use the 
guidewire capture sheath according to the present invention, it is particularly 
useful in the procedures described in PCT patent specifications 
PCT/AU97/00046 and PCT/AU96/00714; the contents of both of which 
specifications are incorporated herein by reference. 
Brief Description of the Drawings 

By way of example only, preferred embodiments of the invention are 
provided below with reference to the accompanying drawings, in which: 

Fig. 1 is a diagrammatic partially cut-away ventral view of a patient 
with an aortic aneurysm which has been bridged by an intraluminal graft 
using the guidewire capture sheath according to the present invention; 

Fig. 2 is a side elevational view of one embodiment of a tubular 
intraluminal graft for use in the procedure described with reference to Fig. 1; 

Fig. 3 is a longitudinal diametrical sectional view through the 
intraluminal graft of Fig. 2; 

Fig. 4 is a detailed elevational view of one end of the intraluminal graft 
of Fig. 2; 

Fig. 5 is a detailed perspective view of the first end of the intraluminal 
graft of Fig. 4 showing how the alternate crests of the end wire of the graft are 
pushed radially outward during insertion of the graft; 

Figs. 6 and 6a are vertical sectional views of two embodiments of 
possible bifurcated grafts mounted over delivery catheters for use in carrying 
out the present method; 
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Figs. 7a to 7i show the stages of carrying out a procedure for the 
placement of a bifurcated graft in a patient using the guidewire capture 
sheath according to the present invention; 

Figs. 8a and 8b respectively show the capture means of a first 
5 embodiment of a guidewire capture sheath according to this invention in its 
contracted and expanded conditions; 

Figs. 9a and 9b respectively show the capture means of a second 
embodiment of a guidewire capture sheath according to this invention in its 
contracted and expanded conditions; 

10 Figs. 10a and 10b respectively show the capture means of a third 

embodiment of a guidewire capture sheath according to this invention in its 
contracted and expanded conditions; 

Figs 11a and lib respectively show the capture means of a fourth 
embodiment of a guidewire capture sheath according to this invention in its 

15 contracted and expanded conditions; and 

Figs 12a and 12b respectively show the capture means of a fifth 
embodiment of a guidewire capture sheath according to this invention in its 
contracted and expanded conditions. 
Preferred Mode of Carrying out the Invention 

20 A bifurcated or trouser graft comprising the three intraluminal grafts 

10, 10a and 10b is adapted for insertion transfemorally into a patient to 
achieve bridging and occlusion of an aortic aneurysm extending into the left 
and right iliac arteries. As is seen in Fig. 1 the aorta 11 is connected to the 
left and right iliac arteries 13, 12. The aortic aneurysm is located between 

25 the renal arteries 14 and 15 and the iliac arteries 12, 13 with the aneurysm 
extending down the iliac arteries 13, 12. 

Each intraluminal graft (as is shown in Figs. 2-5) can comprise a 
crimped tube 16 of woven polyester. Other materials could be utilised 
including polytetrafluoroethylene, polyurethane and composites thereof. 

30 The tube 16 is reinforced along its length by a number of separate and spaced 
apart stainless-steel wires 17 (each of which can have the depicted generally 
closed sinusoidal shape). The wires 17 are preferably as thin as possible and 
are typically 0.3 to 0.4 mm in diameter. The wires 17 are malleable and may 
be bent into any desired shape. In preferred embodiments, the wires 17 are 

35 not resilient to any substantial extent so that they have to be physically 

expanded into contact with the aorta rather than expanding by virtue of their 
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own resilience. The wires 17 are each woven into the fabric of the tube 16 
such that alternate crests of each wire 17 are outside the tube 16 with the 
remainder of that wire 17 inside the tube 16 (except in the case of the 
endmost wires 17 as will be hereinafter described). The ends of each wire 17 
are located outside the tube 16 and are twisted together to form a tail 18. 
While the ends are depicted as twisted together to form a tail 18, the ends 
can also be crimped together. The tails 18 of alternate wires 17 are bent to 
extend in opposite longitudinal directions along the outside surface of the 
tube 16. 

The endmost wires 17a overhang the respective ends of the tube 16 so 
that alternate crests of those wires 17a extend longitudinally beyond the end 
of the tube 16. The endmost wires 17a preferably have an amplitude of about 
6 mm and a wavelength such that between six and eight crests are spaced 
around the circumference of a 22 mm diameter graft. The next two adjacent 
wires 17 preferably are spaced as close as possible to the endmost wire 17a 
and respectively have amplitudes of 4 mm and 5 mm. These wires will 
typically have the same wavelength initially as the endmost wire 17a. 
Thereafter, throughout the graft the wires 17 are spaced at 15 mm intervals, 
have an amplitude of 6 mm, and have substantially the same initial 
wavelength as the endmost wire 17a. 

As the aneurysm extends beyond the branching of the iliac arteries 12 
and 13 from the aorta 11a single tubular graft is insufficient to bridge the 
aneurysm while maintaining blood flow to each of the iliac arteries 12, 13. 
Rather than using a single tubular graft, in the present method three separate 
tubular grafts 10, 10a and 10b are used. The downstream end of a first one of 
the grafts 10 is provided with a bifurcation to form a pair of short tubular 
graft extensions 19a, 19b of the graft 10. The short tubular graft extensions 
19a, 19b may be passively expandable by blood flow or actively expandable 
by balloon expansion or by spring self-expansion. 

The graft portions 10a, 10b which are adapted to extend into the 
respective iliac arteries 13, 12 each have an upstream end having a common 
diameter. The upstream ends interlock with the respective extensions 19a, 
19b of the graft 10 which, itself, is adapted to be positioned within the aorta 
11. Preferably, this interlocking is achieved by balloon-expansion or spring 
self-expansion of the upstream ends such that there is a frictional 
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engagement between the respective upstream ends and the extensions 19a, 
19h 

In addition to having a straight cylindrical tube, the diameter of the 
downstream end of the graft portions 10a, 10b can be provided in vaiying 
5 diameters so as to suit the diameter of the iliac artery into which graft 
portions 10a. 10b are being implanted. 

The method for positioning the intraluminal graft will now be 
described with reference to Figs. 7a - 7i. In carrying out the method, an 
incision or puncture is made to expose one of the femoral arteries (eg: 

10 ipsilatcral). which flows from the corresponding iliac artery. Then, using the 
Seldineer needle technique, a 0.035" diameter floppy tipped flexible 
guidewire is inserted into and through the femoral artery, through the iliac 
artery 12. and into the aorta 11, such that it traverses the aneurysm. An 8 
French haemostatic sheath is then introduced over the wire to control 

15 bleeding. An angiographic catheter is introduced to allow an angiogram to be 
taken of the patient to show the position of the renal arteries 14, 15, and 
other relevant anatomical structures in the patient. 

The floppy tipped flexible guidewire is then withdrawn and an 
Amplatz extra stiff (AES) guidewire 23 (0.035" diameter) is passed through 

20 the angiographic catheter into the aorta 11 (see Fig. 7a). After withdrawal of 
the angiographic catheter, the stiff guidewire 23 is left in situ. A catheter 
sheath 21. preferably of 24 French, and trocar are then introduced into the 
aorta 11 over the stiff guidewire 23 (see Fig. 7a); and a balloon catheter 24 
introduced into the sheath 21. 

25 As depicted in more detail in Fig. 6, in a preferred embodiment, the 

balloon catheter 24 is a delivery catheter which is pre-packaged with a 
bifurcated graft 10; this graft having first and second tubular graft extensions 
19a, 19b separated at a bifurcation point 40, and a thin catheter 25 containing 
a multi-directional guidewire 26 extending in a first direction through the 

30 first tubular extension 19a and then in a second different direction through 
the second graft extension 19b. 

The balloon catheter 24 and thin catheter 25 can be linked together in 
a common catheter sheath 56 which serves to better ensure correct 
positioning of the thin catheter 25 and multidirectional guidewire 26 on 

35 placement of the graft 10 in the vessel. In addition to being slidable through 
the tubular graft extensions 19a, 19b, the thin catheter 25 can be fixed in 
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place in the graft 10 prior to insertion of the graft 10 into a vessel The thin 
catheter 25 can be sutured, glued, woven or secured in any appropriate 
manner into the body of the graft 10. 

While the multidirectional guidewire 26 is depicted in Fig. 6 inside a 
thin catheter 25, the invention envisages arrangements in which no such 
catheter is required. In. an alternative arrangement depicted in Fig. 6a, for 
example, the multidirectional guidewire 26 is positioned within a tubular 
channel 22 formed in the body of the graft 10. The channel 22 serves to 
ensure that the multidirectional guidewire 26 remains in the desired position 
in the first and second tubular graft extensions 19a, 19b for a desired period. 

When the balloon catheter 24 is positioned within the aorta 11 at the 
desired position, the sheath 21 is partially withdrawn to free the graft 10, and 
the balloon 20 is inflated (see Fig. 7b]. The purpose of inflating the balloon 
20 at this time is to engage an upstream end of the first graft 10 with the aorta 
wall; upstream of the aneurysm but downstream of the renal arteries 14, 15. 
In preferred embodiments, the first graft 10 is of such a length that the short 
tubular graft extensions 19a, 19b are disposed wholly within the aorta 11. 
The balloon 20 is then deflated but the balloon catheter 24 is left in place for 
the time being (see Fig. 7c). Deflation of the balloon 20 will allow blood to 
flow down the graft 10, thereby distending each of the tubular graft 
extensions 19a, 19b. 

The thin catheter 25 is preferably 3 French. The multidirectional 
guidewire 26 is preferably of a non-kinking material so that it may be 
extended relative to the thin catheter 25 in a downstream direction. The 
multidirectional guidewire 26 may have at its tip a small hook 55. The 
multidirectional guidewire 26 is preferably comprised of a Nitinol core 
having a hydrophilic coating. 

An incision or puncture is then made in the contralateral femoral 
artery and a contralateral guidewire 49 is inserted into that artery and 
advanced into the contralateral iliac arteiy 13 above the internal iliac artery. 
A guidewire capture sheath 50 is positioned over the contralateral guidewire 
49 with its free end also positioned in the contralateral iliac arteiy 13 above 
the internal iliac artery (see Fig. 7b). The guidewire capture sheath 50 is 
comprised of a catheter 51 having at its free end a capture device 52 that will 
be described in more detail later in this specification. Once the guidewire 
capture sheath 50 is positioned in the contralateral iliac arteiy 13 the 
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contralateral guidewire 49 is removed and the capture device 52 expanded 
into contact with the inside surface of the wall of the iliac artery 13, 

The multidirectional guidewire 26 may now be advanced down the 
contralateral iliac artery 13 and it will contact the upstream surface of the 
5 capture device 52 and be directed down the lumen of the catheter 51 until 
the end 55 of the multidirectional guidewire 26 is outside the body of the 
patient (see Fig. 7c). The capture device may now be fully or partially 
collapsed and the guidewire capture sheath 50 withdrawn. 

Once the multidirectional guidewire 26 is retrieved, the thin catheter 

10 25 is then withdrawn via the ipsilateral side and another catheter 27 is fed 

through the contralateral femoral artery up the multidirectional guidewire 26 
until it is within the first graft 10 and reaches at least to the top of the second 
tubular extension 19b (see Fig. 7d). The guidewire 26 is then withdrawn and 
a thicker stiff guidewire 30 inserted through the contralateral femoral artery 

15 into the catheter 27. The catheter 27 is then removed and a catheter sheath 
21a, preferably of 24 French, and trocar are introduced over the stiff 
guidewire 30 (see Fig. 7e). 

Prior to extending the multidirectional guidewire 26 into the 
contralateral iliac and femoral arteries, a catheter sheath (that can be similar 

20 to catheter sheath 21) can be extended upstream through the contralateral 
femoral and iliac arteries to reduce any tortuosity that may be present in 
these arteries and so facilitate guiding of the multidirectional guidewire 26 
therethrough. 

A second balloon catheter on which is packaged a second tubular graft 
25 10a, is then introduced through catheter sheath 21a until its upper end is 

well within the second tubular extension 19b and within the iliac arteiy 13 at 
its lower end. The balloon on the catheter is inflated such that the upper end 
of graft 10a is frictionally engaged with the second tubular extension 19b (see 
Fig. 7f). The inflation of the balloon on the second balloon catheter supports 
30 the graft 10a during the withdrawal of the first balloon catheter 24 through 

the ipsilateral artery 12. Then the balloon on the catheter is deflated and the 
catheter maintained in place to provide continued support for the grafts 10, 
10a in the aorta 11 while the third graft 10b is positioned. 

The catheter sheath 21a is then removed (see Figs. 7f and 7g) and a 
35 third balloon catheter on which is packaged a tubular graft 10b (the third 
balloon catheter and graft 10b can be identical to that used to deploy graft 
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10b) is introduced into the sheath 21 on guidewire 23. It is advanced until its 
upstream end is within the first tubular extension 19a and, following partial 
withdrawal of the sheath 21, is then deployed. The third graft 10b positioned 
on the third balloon catheter is thus urged at its upstream end into contact 
5 with first tubular extension 19a and at its downstream end into contact with 
the right iliac artery 12 (see Fig. 7h). 

The stiff guidewires 23 and 30 are now withdrawn and the 
contralateral incision or puncture sutured. A second angiographic 
examination is undertaken and, if the grafts 10, 10a and 10b are correctly 
10 placed and functioning, the haemostatic sheath 21 is withdrawn and the right 
femoral incision or puncture sutured. The result is a functioning trouser 
graft bridging an aneurysm such as is depicted in Fig. 7i. 

The operation may be carried out using a general anaesthetic, an 
epidural anaesthetic or, in suitable cases, using only a local anaesthetic. 
15 Figs 8a and 8b show the first end of a catheter 51 forming part of a 

guidewire capture sheath 50 according to the present invention. The catheter 
51 has on its first end a capture means 52 comprising a number of petal like 
members 53 disposed around the circumference of the first end of the 
catheter 51. Each petal like member 53 is connected to its neighbouring 
20 petal like members 53 by a web 54 of a thin flexible film. The petal like 
members 53 are pivotable between a first position, in which they are 
relatively close together at their free ends, as are the petals in a flower bud, 
and a second position in which they are relatively spread apart, as in the 
manner of an opened flower. In the latter position, the petal like members 53 
25 and the webs 54 together will form a funnel that will direct a guidewire into 
the lumen of the catheter 51. The petal like members 53 are caused to move 
between their first and second positions by a pair of wires 90 connected to 
the radially outer side of each of a pair of the petal like members 53, such 
that by pulling on the wires 90 the petal like members 53 are caused to be 
30 moved from their first position to their second position. 

In the embodiment of the invention depicted in Figs. 9a and 9b, the 
capture means 52 comprises a section of the catheter 51 closely adjacent the 
first end of the catheter 51. In this case, a short section of the catheter 52 is 
formed as a number of flexible, longitudinally extending wires 57. For part 
35 of their length distal to the first end of the catheter 51 the wires 57 are 
surrounded by an elastic sheath 58. Consequently, when a wire 59, 
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extending along the lumen of the catheter 51 and connected to its first end, is 
pulled, the wires 57 will be caused to bow radially outwardly. This outward 
bowing of the wires 57 will, in turn, cause the elastic sheath 58 to be belled 
outwardly against the luminal wall of a vessel in which the capture sheath 50 
5 is deployed. A guidewire being passed down the vessel will, therefore, be 
guided into the lumen of the catheter 51 by the belled out sheath 58 of the 
capture device 50. 

In a further embodiment of the invention depicted in Figs 10a and 10b, 
the capture means 52 comprises a plurality of fine slots 62 formed in a wall 

10 of the catheter 51. In such an embodiment, the slots 62 are preferably 

formed such that they are each parallel to a longitudinal axis of the catheter 
51, and circumferentially spaced apart around the catheter 51. In the 
preferred form, the slots 62 are all of the same length, wherein said length is 
a function of at least one of the designated dimensions (eg, the length) of the 

15 capture means 52. A similar mechanism to that described above, such as a 
wire 59, upon which a surgeon can pull, is employed by this embodiment to 
cause the capture means 52 to change from a first condition to a second 
condition (from that shown in Fig. 10a to that shown in Fig. 10b). 

In a further embodiment of the invention depicted in Figs 11a and lib, 

20 the capture means 52 comprises a helical spring 59 that is surrounded by an 
elastic sheath 60. The spring 59 has a greater diameter at its free end than at 
an end that is disposed within the first end of the catheter 51. The spring 59 
is in a first position housed within the catheter 51 which holds it in a 
retracted condition. If a push tube 61, extending along the catheter 51, is 

25 used to push the free end of the spring 59 out of the catheter 51, the free end 
of the spring 59, and the elastic sheath 60 attached to it, will then assume a 
second condition and expand to its enlarged diameter. In this condition the 
free end of the spring 59 will engage against the luminal wall of a vessel in 
which the guidewire capture sheath 50 has been deployed and will direct a 

30 contra directed guidewire into the catheter 51. 

In a further embodiment depicted in Figs. 12a and 12b the capture 
means 52 includes a distal portion of the first end of the catheter 51 formed 
from a shape memory material or spring material. The catheter is housed 
within an outer sheath 68, and upon deployment of the capture sheath 50 

35 within the appropriate vessel, the catheter 51 is projected distal the ends 70 
of the outer sheath 68 by means of a push tube (not shown). Because the 
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capture means 52 is made from a shape memory material or spring material, 
upon projection beyond the distal end of the outer sheath 68, it will take on a 
second position in which it forms a funnel member 69. The open end 71 of 
the funnel member 69 abuts against the luminal wall 64 of a vessel in which 
5 the capture sheath 50 is being deployed. Accordingly, a guidewire being 
passed down the vessel will be guided into the lumen of the catheter 51 by 
the funnel member 69 of the capture device 50. 

It will be appreciated by persons skilled in the art that numerous 
variations and/or modifications may be made to the invention as shown in 
10 the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are, therefore, to 
be considered in all respects as illustrative and not restrictive. 
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CLAIMS: 

1. A guidewire capture sheath for use in a bodily vessel comprising: 

(a) a catheter; and 

(b) a capture means housed by, connected to, or integral with the 

5 catheter; at least a portion of the capture means being capable of expanding 
and collapsing between a first condition and at least a second condition, 
wherein when in the second condition, the capture means is adapted to guide 
a guidewire into the catheter. 

2. The guidewire capture sheath according to claim 1, wherein when in 
10 the first condition, at least a portion of the capture means is contracted to a 

cross-sectional area that is relatively smaller than that of the catheter, and 
when in the second condition, the portion of the capture means is expanded 
to a cross-sectional area that is relatively larger than that of the catheter. 

3. The guidewire capture sheath according to claim 1 or 2, wherein when 
15 in the first condition, at least a portion of the capture means is disposed 

within the catheter, and when in the second condition, the portion of the 
capture means projects from an end of the catheter. 

4. The guidewire capture sheath according to claim 1 or 2, wherein the 
capture means is permanently disposed to project from one end of the 

20 catheter. 

5. The guidewire capture sheath according to claim 4, wherein when in 
the first condition, at least a portion of the capture means forms a 
substantially conical nose on the catheter, said nose capable of assisting the 
passage of the catheter through the bodily vessel. 

25 6. The guidewire capture sheath according to any one of the preceding 
claims wherein the capture means further comprises a guidewire following 
aperture adapted to relatively slide over a guidewire positioned in the bodily 
vessel. 

7. The guidewire capture sheath according to any one of the preceding 
30 claims, wherein once the guidewire capture sheath is in the desired location, 

the at least one portion of the capture means is caused or allowed to expand 
to its second condition. 

8. The guidewire capture sheath according to any one of the preceding 
claims, wherein when in the second condition, an outer perimeter of the at 

35 least one portion of the capture means bears against the luminal wall of the 
vessel in which the guidewire capture sheath has been deployed. 
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9. The guidewire capture sheath according to claim 1, wherein the at 
least one portion of the capture means further comprises a plurality of petal 
members each having a first free end and a second end which is connected to 
one end of the catheter, said petal members each being pivotable about the 
connection with the catheter between a first position, in which they are 
relatively close together at their free ends, and a second position, in which 
they are relatively spread apart. 

10. The guidewire capture sheath according to claim 9, wherein each petal 
member is connected to its neighbouring petal member by a web of a thin 
flexible film. 

11. The guidewire capture sheath according to claim 9 or 10, wherein 
when in the second position, the petal members and the web form a funnel 
which is directed into the lumen of the catheter. 

12. The guidewire capture sheath according to any one of claims 9 to 11, 
wherein the capture means further comprises a wire or wires connected to at 
least one of the petal members, such that on manipulation of the wire or 
wires, the petal members are made to move between their respective first and 
second positions. 

13. The guidewire capture sheath according to any one of claims 9 to 11, 
wherein the at least one portion of the capture means is comprised of two 
petal members and a push tube disposed within the catheter, such that the 
free ends of the petal members are superposed, and the second end of each 
petal member is respectively connected to one end of the catheter and one 
end of the push tube; the capture means being such that upon relative 
movement between the catheter and the push tube, the petal members are 
caused to move between their first and second positions. 

14. The guidewire capture sheath according to any one of claims 9 to 11, 
wherein the petal members are allowed to change from their first position to 
their second position by memory-aided change. 

15. The guidewire capture sheath according to claim 14, wherein the 
capture means is manufactured such that the petal members are initially in 
their respective second positions. 

16. The guidewire capture sheath according to claim 15, wherein manual 
compression is adequate to cause the petal members to change from their 
respective second positions, said manual compression being only adequate to 
cause the petal members to undergo said change only temporarily, such that 
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upon release of said manual compression, the petal members immediately 
return to their respective second positions. 

17. The guidewire capture sheath according to any one of claims 9 to 11, 
wherein the petal members are allowed to change from their first position to 

5 their second position by heat-aided change. 

18. The guidewire capture sheath according to claim 17, wherein the 
introduction of the guidewire catheter sheath into a vessel in the body of a - 
patient is adequate to change its temperature sufficiently to cause the petal 
members to change from their respective first positions to their respective 

10 second positions. 

19. The guidewire capture sheath according to any one of claims 9 to 18, 
wherein at least one of the petal members are semi-permeable. 

20. The guidewire capture sheath according to claim 1, wherein the 
capture means is intermediate the ends of the catheter, said capture means 

15 further comprising a plurality of flexible, longitudinally extending wires, an 
elastic sheath surrounding at least a portion of the length of the plurality of 
wires, and a further wire connected to an end of the catheter adjacent the 
capture means which extends in the lumen of the catheter; the capture 
means being such that upon movement of the wire which extends in the 

20 lumen of the catheter relative to the catheter, the capture means assumes its 
second condition because the plurality of wires are caused to bow radially 
outwardly, thereby causing the elastic sheath to bell outwardly. 

21. The guidewire capture sheath according to claim 20, wherein the 
capture means is allowed to change to its second condition by memory-aided 

25 change. 

22. The guidewire capture sheath according to claim 20, wherein the 
capture means is allowed to change to its second condition by heat-aided 
change. 

23. The guidewire capture sheath according to claim 1, wherein the 

30 capture means is intermediate the ends of the catheter, the capture means 
further comprising a plurality of slots formed in a wall of the catheter 
adjacent one end of the cathetei\ and circumferentially spaced apart around 
the catheter, an elastic sheath surrounding at least a portion of the length of 
the slots, and a further wire connected to an end of the catheter adjacent the 

35 capture means which extends in the lumen of the catheter; the capture 
means being such that upon movement of the wire which extends in the 


BNSDOCID: <WO 0020064A1_I_> 


WO 00/20064 PCT/AU99/00848 

20 

lumen of the catheter relative to the catheter, the capture means assumes its 
second condition because a plurality of fine strips of catheter between the 
plurality of slots are caused to bow radially outwardly, thereby causing the 
elastic sheath to bell outwardly. 
5 24. The guidewire capture sheath according to claim 1, wherein the 

capture means further comprises a helical spring surrounded by an elastic 
sheath and a push rod in the lumen of the catheter, the capture means being . 
such that when in a first condition, the helical spring is retracted and housed 
by the catheter, and upon relative movement between the push rod and the 
10 catheter, a free end of the helical spring is released from the catheter, thereby 
allowing the spring to assume a relaxed state. 

25. The guidewire capture sheath according to claim 24, wherein when in 
the relaxed state, at least one cross-sectional diameter of the helical spring is 
greater than the cross-sectional diameter of the catheter. 
15 26. The guidewire capture sheath according to claim 1, wherein when in 
the second condition, the at least one portion of the capture means forms a 
funnel member. 

27. The guidewire capture sheath according to claim 26, wherein prior to 

introduction of the guidewire capture sheath into a vessel, the guidewire 
20 capture sheath is housed in an outer sheath, said outer sheath maintaining 

the at least one portion of the capture means in a first, contracted, condition; 

the guidewire capture sheath being further such that upon relative movement 

of the outer sheath and the guidewire capture sheath, the capture means is 

allowed to assume its second, expanded, condition. 
25 28. The guidewire capture sheath according to claim 26, wherein the 

capture means is allowed to change to its second condition by memory-aided 

change. 

29. The guidewire capture sheath according to claim 26, wherein the 
capture means is allowed to change to its second condition by heat-aided 

30 change. 

30. A method for guiding a guidewire which is extending in a first vessel 
into a catheter, the method comprising: 

(a) causing or allowing at least one portion of a guidewire capture 
sheath according to any of the preceding claims to assume its first, 
35 contracted, condition; 
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(b) introducing the guidewire capture sheath according to (a) into the 
first vessel or a second vessel which communicates with the first vessel; 

(c) advancing the guidewire capture sheath such that the capture 
means is directed towards the guidewire; 

5 (d) causing or allowing the at least one portion of the capture means to 

assume its second, expanded, condition; and 

(e) causing the guidewire and the capture means to relatively approach 
one another, such that the guidewire is guided into the catheter by the 
capture means. 

10 31. The method according to claim 30, further comprising advancing the 
guidewire along the catheter until a free end of the guidewire is located 
outside the body of a patient. 

32. The method according to claim 31, further comprising withdrawing the 
guidewire capture sheath from the vessel once the free end of the catheter is 

15 located outside the body of the patient. 

33. The method according to claim 32, further comprising guiding a new 
catheter up the guidewire that has been captured by the guidewire capture 
sheath and into the vessel. 

34. The method according to claim 33, wherein the new catheter is a graft 
20 deploying catheter. 

35. Use of a device according to any one of claims 1-29 in the treatment of 
aneurysmal disease. 
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